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prepared myself to rescue him from the danger of asphyxia,
should that become imminent!
There is no better exercise of the medical or surgical mind

than to reflect earnestly as to what we would do in any given
emergency, deprived of the usual appliances of our art.

I once saved a lady’s life, who had just, by mistake,
swallowed an enormous dose of Battley’s solution, by the pro-
vidential fact of possessing the stomach pump. The tracheo-
tone which I have recommended, is so simple and so little
costly, and the necessity for an opening in the trachea is so
frequent and so urgent, that I think it ought to be in 1’ectclines8
in every surgery, and indeed in every consulting-room.

Grosvenor-street, Oct., 1852.

P. S.-I forgot to mention, in my last, that in the peculiar
bronchial affection described as occurring in apopleptic and
epileptic cases from paralysis of the pneumogastric, the exci-
tability of the larynx, and the sensibility of the trachea and
bronchia, are diminished, and that there is little or no cough.
When this state of things arses from an irremediable cause,
it is the " death-rattle," and it exists in the bronchia, as well
as trachea, as may be ascertained by the stethoscope.

OBSERVATIONS ON THE STRUCTURE AND
CONNEXIONS OF THE VALVES OF THE
HUMAN HEART.

BY W. S. SAVORY,
TUTOR AT ST. BARTHOLOMEW’S HOSPITAL, ETC.

THE following paper contains the results of various observa-
tions on the anatomy of the auriculo-ventricular and arterial
valves. It has been my endeavour to avoid all useless repetition
of that which is already generally known and accurately
described. Previous observations are repeated or alluded to

only so far as they appear necessary to the explanation of my
own. The dissections have not been entirely limited to the
human heart, but have been extended only to illustrate and de-
termine any points that were otherwise doubtful or obscure.
The two auriculo-ventricular orifices are situated upon the

same plane at the posterior portion of the base of the ventricles;
they are directed obliquely downwards and backwards, the walls
of the ventricles extending higher in front than behind. They
are separated from each other by the upper border of the septum
of the ventricles. In the angle formed between these orifices in
front, the aortic aperture is situate, more closely connected, how-
ever, with the antero-lateral portion of the left auricnlo-ventricuiar
ring, and separated from the right by a thin border of muscular
tissue. Its close connexion with the left side will be presently
more particularly examined. This orifice is placed horizontaliy.*
Lastly, in front of the aorta, the pulmonary artery arises. This
orifice lies obliquely, looking upwards and to the left, and is on
a plane superior to the aortic aperture. This is the result of the
infundibuliform prolongation of the muscular fibres of the right
ventricle upwards, and this disposition is especially marked in
the human heart, the muscular tissue being continued upwards
to the pulmonary artery higher in man than in any of the animals
whose hearts I have more particularly examined, as the horse,
ox, sheep, &c.; otherwise the relative position of the four orifices
corresponds very exactly with the arrangement above described.
Although at the first glance the aorta and pulmonary artery
appear to arise in close connexion with each other, yet if we
dissect down between the two vessels, we shall find them sepa-
rated at the base by an interval of muscular tissue. The same
arrangement occurs between the adjacent portions of the aorta
and right auricle; and by a careful dissection continued down-
wards, we at last arrive at the thin border of the right ventricle
between them. Between the adjacent surfaces of the aorta and
left auricle, however, no such separation can be effected. The
relative situation of the four orifices is easily seen by removing
the fat and coronary vessels from the base of the heart, and then
cutting off the auricles and great vessels on a level with the base
of the ventricles. The two arterial orifices are circular; the
auriculo-ventricular apertures are oval, their long diameters
being at right angles to each other-i. e., in the left transverse,
and in the right from before backwards. After prolonged
boiling, the fat and coronary vessels will separate from the base
of the heart with great facility, and the grooves in which the

* In the above description, the apex of the heart is supposed to be directed
downwards.

t From one to two hours for a human or sheep’s heart, and four or five
hours for the heart of a horse or ox. It is a good plan to fill the cavities
previously with cotton woo]. The heart is prevented from shrinking,
(which otherwise it will do,) and preserves its shape. ’

, vessels lay are well seen. The arrangement to which their
existence is due will be presently examined. With very little

. care we can separate the auricles from the ventricles ; and it is
safer to use the handle than the blade of the scalpel for this
purpose, for we then run no risk of dividing any fibres; a little

, more difficulty will usually occur at the septum, especially in
front, where the auricular fibres are more abundantly attached.
The separation being completed, it will be observed that in the
auricles the margins of the orifices are rough and uneven; the
extremities of the fibres appear as if torn, presenting a decided
contrast to the smooth, well-defined border of the ventricular
orifices. This is fully explained by the mode in which the
auricles are attached. Occasionally, if the operation be hastily
performed, the valves will separate with the auricles, but more
generally remain connected with the ventricles; but their attached
borders are always more or less torn in the separation, and for a
very obvious reason. If we now proceed to the arteries, we
shall find (provided the heart has been sufficiently boiled) that
these vessels and their valves, together with the whole of the
tendinous structures connected with them, will separate from the
muscular fibres, the inner lining membrane of the ventricles only
requiring division; some difficulty occurs at the posterior part of
the aorta, from which a portion of tough fibrous tissue must be
separated. In detaching the auricles, we cannot fail to remark
the c’ose connexion that subsists between the base of the anterior
wall of the left one, and the posterior surface of the commence-
ment of the aorta.
Now, having completed the separation of all these parts from

the ventricles, we shall see that there remain indeed only three
orifices; that the aortic has become continuous with the leftauriculo-
ventricular, the posterior part of the one, opening as it were, into
the anterior part of the other; (a portion of the anterior mitral
valve only sometimes iiitervening,-,vhich maybe removed,)theout-

line of the two together somewhat resembling the figure 8, (Fig. 1.)

The general outline of the base of the ventricles is irregularly
triangular, with the apex at the origin of the pulmonary artery;
and from the arrangement of the four, or rather three orifices, it
is seen that while the auriculo-ventricular, as well as the arterial
apertures, are separated from one another by a rounded ridge of
muscular tissue, the posterior portion of the pulmonary orifice is
separated from the anterior border of the right auriculo-ventri-
cular ring by a more considerable interval occupied by fibres
forming the base of the right ventricle, and having a general
direction from the septum and aortic orifice obliquely outwards
to the right.* The margins of the apertures are smooth and well
defined; that bounding the pulmonary orifice is thin, but the
others are much thicker and convex, and this especially applies
to the left auriculo-ventricular border. A close inspection and
careful examination of the general arrangement and direction of
the muscular fibres (which are well seen in a heart after prolonged
boiling) will enable us to understand the formation of these thick
convex borders ; and it is important, as they are closely con-

* The terms left and right, &c., apply to the heart.
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nected with the construction and functions of some of the valves.
It may now be plainly observed that the fibres forming the walls
of the ventricles converge around the rings. We can easily
trace them up from the walls of the ventricles, curving obliquely
over the convex border, and having their extremities fixed
around the orifices. We may remove them layer after layer,
and still find the same arrangement to obtain ; the deeper layers
lying more transversely, and obliquely intersecting those above
and below. It is unnecessary now to enter more at length into
the arrangement of these fibres, and perhaps enough has been
said with regard to the formation of these thick and convex
borders. A vertical section through some portion of the circum-
ference of one of the apertures (through the aorta or left
auriculo-ventricular) will convey the best idea of the shape and
thickness of these borders, both of which vary considerably at
different parts, the outer and inner walls being in some situa-
tions, as around the aortic orifice, (Fig. 2,) almost equally
convex, while around the auriculo-ventricular apertures, espe-
cially the left, (figs. 8 & 9,) the outer wall forms almost the entire
convexity, the direction of the inner being nearly straight.
The tendinous circles (fibrous zones, framework of the heart,

&c.) surrounding the orifices are generally described as "firm
rings," structures quite distinct from, although closely connected
with, the surrounding parts, which, besides serving as points of
attachment to the base of the trieuspid and mitral valves, afford
origin and insertion to all the fibres of the auricles and ventricles.
Beyond the thickened and attached bases of the auriculo-ventri-
cular valves, there does not exist, around the entire circumference
of the rings, a sufficient quantity of fibrous structure to justify the
descriptions and terms applied, or the uses ascribed to it. After
removing the auricles as before described, there remain delicate
fibrous rings surrounding the margins of the auriculo-ventricular
apertures, and closely connected with the muscular fibres of the
ventricles, denser and more plainly marked on the left side. In
the anterior half of the border of the ventricular septum, a con-
siderable portion of dense fibrous tissue is found closely connected
at its anterior extremity with the adjacent posterior portion of
the commencement of the aorta, and causing the difficulty in its
separation, as also of the auricles at this part before noticed.
Spreading out posteriorly between the ventricles, but especially
curving round to the posterior portion of the left auriculo-
ventricular ring, this fibrous band adds considerably to its thick-
ness. In structure it possesses all the characters of the densest
fibrous tissue. On the opposite side also, a thin but dense portion
of fibrous tissue extends from the aorta round the left margin of
the ring. More delicate processes of the same structure are
generally connected with the aorta, and extend into the muscular
substance of the ventricle between the pulmonary artery and left
auriculo-ventricular orifice. In separating the vessels, however,
from the ventricles, we find that with them we can remove all
fibrous structure, leaving an edge of muscular tissue.
Of the three pulmonary valves, one is posterior, one forwards

and to the right, and one forwards and to the left. Of the three
aortic valves, one is opposite the ventricular septum, one to the
left, and one anterior, inclining to the right, and corresponding
to the muscular substance of the ventricle between the pulmonary
and right auriculo-ventricular apertures. Of the tricuspid
valves, one corresponds to the ventricular septum, one lies to the
right, and the other forwards and to the left. Lastly, of the
two mitral valves, one is anterior and somewhat to the right, the
other posterior and to the left. The three semilunar valves of
each artery are of tolerably uniform size; this, however, is by no
means the case with the auriculo-ventricular valves. The pos-
terior mitral valve is smaller and thinner than the anterior, and
is more or less deeply cleft in its centre; the division in some
cases extends almost to the base, and this valve then consists of’ 
two segments. Of the tricuspid valves, the anterior is generally
the largest, and the right the smallest segment. The form and

arrangement of these valves have been frequently described, and
the smaller portions also which are found between the principal
segments. Indeed, towards their attached border the valves are
continued into each other, so as to form an uninterrupted mem-
branous ring.

Notwithstanding the time and attention which have been
bestowed in investigating the structure of the valves of the
heart, one very important means of obtaining a clear insight into
their construction appears to have been entirely unheeded or
overlooked-viz. the plan of making vertical sections through
various parts of the four rings. I do not remember to have seen
a preparation, or even a representation of such a section made ’,
with a view to exhibit their structure. Dr. Reid* has given a ii
detailed description of the valves, and has illustrated his remarks 

i
by many diagrams, and yet no representation of, or even refer-

* Cyclogaedia of Anatomy and Physiology, art. " Heact." 

ence to, a vertical section is given ; and this seems the more re-
markable, as such drawings would illustrate at a glance many
points which can scarcely be rendered clear by the most graphic
description.

In a heart from the base of which the fat, cellular tissue, and
coronary vessels have been carefully and completely removed,
the walls of the auricles are observed to pass down on to the
inner surface of the ventricular borders surrounding the orifices,
so that the greater portion of their breadth projects externally
beyond the outer wall of the auricles, (especially on the left side,
where the border is much thicker;) and thus is the deep groove
formed in which the coronary vessels of the heart are lodged.
(Figs. 8 & 9.) The gradual increase in the size of the arteries
towards their termination, the three pouch-like dilatations corre-
sponding to the situation of the valves, and to the sinuses of
Valsalva, and the great diminution in the thickness of the arterial
coats behind the valves, commencing rather abruptly opposite
their upper margin, may now be plainly seen; but as all these
characters have been frequently described, it is unnecessary now
to dwell upon them. They are all more strongly marked in the
aorta. The outline of the arterial tendinous rings may also be
observed. These rings, which are plainly seen when the arteries
are laid open, are generally described as " formed by a fibrous
band or zone, one edge of which is even, and gives attachment
to the muscular fasciculi of the ventricle, whilst the other is
scalloped into three deep semilunar notches, and is firmly fixed
to the middle coat of the large artery. The semilunar margins
of the notches just mentioned are much thicker and stronger than
the rest of the tissue; and from the small depth of the tendinous
zones, the notches descend nearly through to its ventricular edge,
almost reaching the muscular substance, which, indeed, is attached
to the middle of the stout, tendinous, semilunar margins. The
middle coat of the artery presents a festooned border, divided into
three convex, semicircular segments, which are received into,
and attached to, the corresponding notches of the tendinous
ring."* Dr. Reidt has given a detailed account of these
festooned rings, and describes their appearance differently.
He is disposed to regard them as distinct and independent
structures, closely indeed connected with, but separable
from, the surrounding parts. lIe says: "Each of these
arterial rings appears as if composed of three semilunar
portions, placed on the same plane, the convexities of which
are turned towards the ventricle, and the concavity towards the
vessels. Each of these semilunar portions has its projecting
extremities intimately blended at their termination with the cor-
responding projecting extremities of those next to it, so that the
three form a complete circle, with three triangular portions pro.
jecting from its upper edge. The semilunar portions approach
fibro-cartilage in their structure, and have the intervals left be-
tween their convex edges filled with a texture more decidedly
fibrous, and which is considerably weaker than the semilunar
portions, more particularly on the left side of the heart."  From
repeated observation, it appears to me that what has been de-
scribed as the upper and thickened festooned border is the result
of the attachment of the bases of the valves to the arterial coat,
and is formed by an intimate union of the fibrous tissue com-
posing the valves with the elastic coat of the artery. 1. These
festooned bodies correspond exactly with the attached bases of
the valves, and hence their shape. 2. They are thickest aud
most strongly marked at the angle formed by the junction of two
valves, to which points the bands of fibrous tissue in the valves

converge. 3. The microscope shows these festooned rings to be
composed of a mixture of the white fibrous with the yellow
elastic tissue-an arrangement naturally to be expected from an
intimate union of the tendinous tissue of the valve with the

arterial coat. The proper tissue of the arterial walls terminates
indeed in these festooned rings, below which it is not found. The
muscular fibres of the ventricles are attached to the lowest por-
tion of their convexity, and extend upwards for a short distance
into the intervals left between the convex margins of the fes-
toons ; thus presenting an undulating border around the base of
the vessels, while the upper portion of the space forming the
apex of the angle between two valves, which is destitute of mus-
cular fibres, is occupied by a thin layer of white fibrous tissue,
containing some few yellow elastic fibres scattered irregularly
through it.

If we now make a section through the anterior aortic valve,
the view represented in figure 2 is obtained. The aorta and
pulmonary artery, (Figs. 2 and 3,) expanding towards their
termination, are situated upon the outer edge of the ventricular

’" Quain and Sharpey’s Anatomy and Physiology, p. 11)8.
t Cyclopaedia of Anatomy and Physiology, art. " Heart."
t Op. cit., vol. ii. p. 588.
&sect; These sketches are purposely made somewhat diagramically, inorder to show more clearly the relations of parts.
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. Section of arterial coat. 2. Section of valve. 3. Section of ventricle.

border before described; the consequence of which arrangement
is, that the portion of valve adjacent to the vessel passes over, and
rests upon the muscular substance-is supported upon the inner
border of the free edge of the ventricles surrounding the arterial
orifices. This arrangement, in consequence of the small size of
the parts, is not so obvious at the first glance in the human
heart, but can scarcely be overlooked in an examination of the
heart of any one of the larger animals. Figures 4 and 5 are ac-

curate sketches from preparations in the Museum of St. Bar-
tholomew’s Hospital, exhibiting vertical sections of’ the anterior
aortic and pulmonary valves of the ox. Any doubt as to the
nature of this disposition of parts in the human heart, is at
once removed by an examination of the same parts on a larger
scale. This arrangement appears of importance when viewed
in connexion with the functions of the valves. Dr. Reid* de-
scribes the reflux as sustained in part by the festooned rings
at the base of the valves, but in fact they are thinnest at this
very part, corresponding to the central portion of the con-

vexity of the valve; and if the description previously given of
the formation of the tendinous festooned rings be a correct one,
it is obvious why it is so-the thicker portions being the pro-
jecting angle at the junction of two valves, to which points the
tendinous fibres of the valves converge. Probably this arrange-
ment will be better understood from the accompanying sketches
than from any lengthened verbal description. Now, inasmuch as
the posterior portion of the aortic orifice is continuous with the
left auriculo-ventricular ring, no muscular tissue of the ventricle
existing in this part, the posterior aortic valve and a portion of
the adjacent one have no support of this kind, and here, indeed,
"the force of the reflux is (entirely) sustained by the stouter and
more tendinous part of the arterial valve ;"’)- but the muscular floor

* Cyclopaedia of Anatomy and Physiology, art. " Heart."
t A. Retzius. Muller’s Archtv.: Mr. Paget’s Reports, 1843, p. 1-1.

of the anterior aortic valve is especially broad, and is formed bythe anterior extremity of the upper border of the septum of the
ventricles; and it is the corresponding portion of the aorta which
is especially dilated; the posterior wall descending nearly verti.
cally. The contrast is well shown in an antero-posterior vertical
section of the vessel. This arrangement obtains in all three pul-
monary valves, but as the walls of the right ventricle are con-_
siderably thinner th3ii those of the left, the muscular floor of
these valves is much narrower thau in the anterior aortic valve.
All this is of course much more plainiy seen in the hearts of the
larger animals, as the horse and ox; and here, where the muscular
floor of the valves, more especially the anterior aortic, is of very
considerable breadth, the tendinous tissue of the valve may be
traced over the muscular surface to join the wall of the vessel.

(To be coneltided.)
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OUR readers have probably observed that we carefully put
upon record the trials which are male in the hospitals of this
melropolis, of the new therapeutical agents which are from time to

time offered to the profession. Among these we may mention the
sumbal, which was first used at King’s College Hospital (THE
LANCET, vol. i. 1850, p. 63). This root was recommended in
cases of epilepsy and spasmodic diseases, and gave at first some
satisfaction; but it has not kept its ground, and is, as far as
nosocomial practice is concerned, put upon the shelf. It was in

our columns that the wonderful effects obtained by kousso at King’s
College Hospital, were first mentioned, (THE LANCET vol. i. 1850,
pp. 339, 483.) As to this remedy, we are happy to say that it still
continues to do much good, and that it may be procured at a
much lower price than at the period when our reports were first
published. It should not, however, be concealed that the head
is not always expelled together with the rest of the tape-worm, and
that relapses have occurred, (THE LANCET, vol. ii. 1851. p. 270.)
Nor should it be passed under silence that the oil of male fern
has been found extremely efficacious in procuring the expulsion
of the taenia solium, (THE LANCET, vol. ii., 1850, p. 676). We
likewise have mentioned experiments which were instituted with
Warburg’s tincture for ague (THE LANCET, vol. i. 1851, p. 430,)
the weak point in this remedy being the mystery which surrounds
its composition. Another remedial agent has lately been tried
at Guy’s Hospital-viz. the fruit of the Bengal quince, or Bael,
which is said to be of some value in dysentery. The ex-

periments have not, however, been sufficiently numerous to
allow of a conclusion ; we shall revert to it, as well as to the good
effects of sulphuric acid in diarrhoea, which have been largely
recorded from private practice, and which we saw principally
used at King’s College Hospital.

In the surgical department, we have been careful in noting the
new mechanical contrivances which are being introduced : among
these was Mr. Luke’s elastic bed (THE, LANCET, vol. i. 1850. p.
154); Mr. Thomas ’ii’akley’s new stricture instruments, (THE
LANCET, vol. i. 1851, p. 178); Mr. John Wood’s improved splint
for fracture of the femur (THE LANCET, vol. ii. 1850, p. 578);
Mr. Bonjeaurd’s new belts for hernia, (THE LANCET, vol. ii.
1851, p. 33, and vol. i., 1852, p. 43). M. Boissonneau’s artificial
eyes, (THE LANCET, vol. ii., 1851, p. 130); Mr. Hilton’s specu-
lum ani, (THE LANCET, vol. i. 1850, p. 533); Mr. Clark’s


